Abstract Abundant metabasites occur in highly deformed granitic and migmatitic gneisses as blocks and lenses of tens of meter size around the Haiyangsuo area, northeast part of Sulu UHP belt, eastern China. They comprise garnet-pyroxene granulites, eclogitized granulites and amphibolites. Their protolith compositions were mainly olivine tholeiite and quartz tholeiite, and show variation from Mg-rich to Fe-rich component as tholeiitic cumulates. Pearce's element ratio slopes suggested that protolith of these rocks were comagmatic, and generated from a primary magma by fractional crystallization of plagioclase, olivine and clinopyroxene. The crystallization differentiation has also been evidenced by trace elements, such as parallel REE patterns, Ni vs Ce variations, Sr increasing depletions, although the large ion lithophile elements (LILE) were modified to different extent during metamorphism. Trace element composition and Nd isotopes indicate a depleted mantle origin for these rocks. But they are not likely to be fragments of ophiolites or tholeiites connected with subduction, they formed probably at intra-continent environment. Sm-Nd whole rock isochron age of 2252±180Ma indicates approximately the formation age of igneous protolith of these rocks, almost 2000Ma earlier than the formation of the Dabie-Sulu UHP collision zone at about 240-220 Ma.
Along with the Dabie-Sulu UHP collisional orogen, almost all the HP-UHP eclogite associations have geochemical features of continental crust [1] [2] [3] . No any fragment of oceanic crust has been evidenced yet, except for the HP metabasites around Haiyangsuo, northeast part of the Sulu UHP belt ( fig.1(a) ). Most mafic rocks in the Haiyangsuo area are garnet pyroxene granulite and amphibolite, while some granulites recorded obvious HP eclogite facies overprint [4] . At first, Liu et al. [5] raised that the Haiyangsuo metabasites were probably originally ophiolites. Then, Wang et al. [6] proposed, on the basis of rock association and some geochemical data, that most metabasites around the Haiyangsuo area are fragments of ophiolite, and the ophiolite suite is distributed north by east from Haiyangsuo to Weihai. Subsequently, this viewpoint was simply complied by some later authors without extra evidence 1,2), [7] . 1) Lai, X. Y., Juxtaposition of terranes and ultrahigh-pressure metamorphism in eastern Shandong. Ph. D. Thesis, China University of Geosciences, 1997. 2) Ni, Z. Y., Formation, evolution and geological significance for the Proterozoic ophiolite in Jiaodong Peninsula, Shandong, China, Ph. D. Thesis, Peking University, 1999.
Whether the Haiyangsuo metabasite was on earth ophiolite or not? If it was ophiolite, it formed just prior to the UHP continental collision, or it was already part of a continent (North China Plate or Yangtze Plate) before the collision. If not, how were these large scale metabasites generated? These are key questions on the tectonic framework and evolution of the Sulu UHP collisional belt.
Due to high deformation and shearing, most of these metabasites are blocks and lenses of different sizes in granitic gneiss, and it is not possible to re-establish the original geological relations in between these blocks. In this paper, therefore, major and trace element and Nd isotope analyses are applied to constrain the origin of the Haiyangsuo metabasites mainly. We also present Sm-Nd dating of the metabasites. Then, on these metabasites, petrogenesis and tectonic significance will be discussed. 
Geological settings and petrography
The Haiyangsuo area is in the northeast part of the Sulu UHP belt ( fig. 1(a) ). In granitic and migmatitic gneiss background, there occur a lot of metabasites blocks / lenses of meters to tens of meters size ( fig. 1(b) ). In some highly sheared part, the metabasites occur as thick layers intercalated with granitic gneiss, and the thickness is usually less than 1 m.
Petrological studies show that there are three types of metabasites around the Haiyangsuo area. They are: (1) garnet pyroxene granulite having garnet, orthopyroxene, clinopyroxene, plagioclase, hornblende and quartz; (2) eclogitized granulite; and (3) amphibolite, including garnet amphibolite, clinopyroxene amphibolite and epidote amphibolite. From Ye et al. [4] , they represent three major stages of metamorphism, i.e. most rock were subjected to granulite facies metamor-
